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GENETICS
Pier Paolo Pandolfi, MD, PhD, Chief — Established in 2007, the Division of Genetics is dedicated to
discovering and describing the roles of genes and their RNA transcripts, as well as related signaling
pathways and transcriptional networks, in the development of cancer and other diseases. Central
to this effort is the study of genetically-engineered mice, whose genomes have been altered to
faithfully mimic the make-up of human cancers, rendering them appropriate as experimental proxies for human patients (hence the acronym Genetically Engineered Mouse Models, or GEMMs). In
our investigations, primary cells derived from GEMMs are analyzed in concert with human patient
samples to assess the underlying mechanisms of disease at the molecular level.
The analysis of these faithful disease models has
already led to important discoveries and critical insights into the cellular processes driving
cancer, which have in turn led to new avenues
for therapy and even to curative
treatments for certain forms of
cancer, as Dr. Pandolfi and his
team have proven over the years.
Indeed, it has become clear that
mouse models provide an ideal
system for the development and
pre-clinical testing of novel therapeutics. To build on this pre-clinical success, we have developed a
framework for a “co-clinical” approach, which will integrate data
from GEMMs directly into human
Pier Paolo Pandolfi, MD, PhD clinical trials.

Highlights
During the past year, the Division of Genetics
has made several important discoveries that
were published in prominent journals and have
contributed to the development of novel therapeutic modalities.
Among these were three transformative studies
attributing a new general function to mRNAs,
and potentially to any RNA molecule in the
cell. This work demonstrated that mRNAs can
function as “competitive endogenous RNAs”
(or ceRNAs), which modulate gene expression
through the sequestration of common miRNAs
(or “micro” RNAs), irrespective of their proteincoding ability. These ceRNAs also provide the
basis for a new language through which RNA
communicates. Together, these discoveries represent a fundamentally new insight into modes
of gene regulation, and have profound implications for our understanding of the role of RNA
in cell biology as well as for the treatment of
human disease.
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Honors and Awards

Faculty

Pandolfi, MD, PhD – Awarded the 2011 PezcollerAACR International Award for Cancer Research for his
work on cancer genetics, mouse modeling and innovative
cancer therapies .

Pier Paolo Pandolfi, MD, PhD
Letizia Longo, PhD
Caterina Nardella, PhD
Keisuke Ito, MD, PhD
Leonardo Salmena, PhD

Crucial to our work has been the creation of a
“Mouse Hospital,” structured around the BIDMCDana-Farber/Harvard Cancer Center Pre-Clinical
Murine Pharmacogenetics Core Facility. It is directed
by Dr. Caterina Nardella, a new faculty member in the
Division. Proof-of-principle mouse trials and testing
of novel therapeutics have already demonstrated the
ability of our Mouse Hospital to rapidly generate data
in genetically engineered mouse models that closely
resemble human responses to existing treatments.
We are now moving forward with our first co-clinical
assessment of agents currently being evaluated in
clinical trials.
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